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ABSTRACT

TheFrequency Standards Laboratory at the Jet Propulsion Laboratory (JP1L) is responsiblefor th 7%0:25:.9:
and distribution of ultra-stable reference frequencies in NASA’s Deep Space Network (DSN). Certain
asscmblics and components of the Radio Scicnce and VIBI systems are located in the cones of tracking
antennas hundredsof meters from the Frequency and Timing Subsystem’s frequency standards. Untilrecently,
signals from the hydrogen maser frequency standards to the antennas were distributed by way of coaxial cables
which are particularly sensitive to temperature variations as well as magnctically induced ficlds.

The design of the reference frequency distribution system described in this paper is based on optical fibers.
The measured temperature noo__:omo_: of dclay G.vav for onc type of optical fiber used in this application
is less than 1 part per million per °C as compared with conventional single mode optical fiber with a TCD of
approximatcly 7 parts per million per °C. The optical transmitter used in the distribution asscmbly is a
commercial, single-mode distributed feedback laser diode with intepral optical isolator. A companion optical
recciver and distribution amplifiers are located in the cone arca of the antennas.

The temperature profile from the carth’s surface to a depth of six feet over a time period of six months was
uscd to optimize the placement of the fiber optic cables. In-situ evaluation of the fiber optic link performance
indicates Allan deviation on the order of parts in 10'¢at 1000 scconds averaging time; thus, the stability of
the link is not degraded by environmental conditions. Thus, optical fibers and clectro-optic devices as dis-
tribution media appeat to maintain hydrogen maser stability at the antenna location.

1 This work represents one phase of 1escarch carried out at the Jet Propulsion Laboratory, California
Institute of Technology, under a contract sponsored by the National Acronautics and Space Administra-
tion.




